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A reel-up/winder, comprising one or several members (11, 12) that support 
the reel/roll (10) to be formed onto a reel/roll spool (16), of which members at 
least one support member is a belt support member (12), which consists of a belt 
loop (15) which is supported by means of at least two rolls (13, 14), whose axes 
are substantially parallel to the axis of the reel/roll spool (16). Into the outer face 
of the mantle of at least one roll (13, 14) in said belt support member (12), a 
substantially spiral-shaped groove (204) has been formed, which extends across 
the axial width (1) of the roll mantle (202). 
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The invention concerns a reel-up/winder as defined in the preamble of claim 1 . 

In reeling or winding of paper or of a corresponding web-like material, commonly 
a drum winder or a what is called Pope-type reel-up is used. In a drum winder, 

10 there are two winding drums, on which the paper roll is formed. The paper roll that 
is being formed is loaded by means of a rider roll, which is fitted in contact with the 
top face of the paper roll. From a drum winder, further a winder with a set of belt 
rolls has been developed, in which one of the winding drums has been substituted 
for by an arrangement of a support belt. In a Pope-type reel-up, the reel is formed 

15 by means of a reel cylinder so that the web is passed through the nip formed 
between the reel cylinder and the reel spool onto the reel spool. 

In the applicant's FI Patent No. 74,260 (equivalent US Patent 4 7 S0fry^S), an 
example is described of a winder with a set of belt rolls placed after a slitter. The 

20 device comprises support members for supporting the roll that is being formed at 
least primarily by means of circumferential support and loading members for keeping 
the roll against the support members. The support members comprise a winding 
drum and a mobile support- web member, which supports the roll that is being 
formed over a considerable length of the circumference. Loading members press the 

25 roll against the winding drum and/or against the rigidly or displaceably supported 
support member of said support-belt member. The support-belt arrangement comp- 
rises a frame, to which two support rolls, an alignment roll and a tensioning roll 
have been attached. On the rolls, an endless support belt is supported, which can 
also be composed of a number of belts fitted side by side. The roll that is being 

30 formed is supported by means of the winding drum as well as by means of the 
portion of the support belt placed between the support rolls. One of the support rolls 
and the tensioning roll have been attached to the frame by means of an articulated 
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arm, in which connection the position of the support belt in relation to the roll that 
is being formed can be regulated. 

In the applicant's FI Patent No. 94,231 (equivalent US Patent 5,531,396), an 
example is described of a Pope-type reel-up for a machine- width web, which device 
makes use of a support belt. The reel-up comprises a reel cylinder and a first reel 
spool, which is in nip contact with the reel cylinder when the web is reeled through 
the nip onto the first reel spool, and the reel-up comprises a transfer device for the 
transfer of an empty second reel spool into nip contact with the reel cylinder when 
the first reel is complete. The reel-up also comprises a belt for supporting the web 
and for passing the web over the reel cylinder as well as a displaceable belt align- 
ment roll, which has been arranged inside the belt loop and which can be transferred 
into nip contact with the reel placed on the first reel spool. The reel-up further 
comprises devices for the transfer of said belt alignment roll and of said first reel, 
while in nip contact, into a change position so that the web is supported by means 
of said belt and that the web runs through a nip formed between the belt alignment 
roll and said first reel. 

In the FI Patent 90,853 (Jagenberg Aktiengesellschaft), a loading roll for use in a 
reeling/ winding device has been described, at which the outer face of the roll mantle 
is provided with a number of grooves extending across its entire width. Said grooves 
pass favourably as spiral-shaped at an angle of about 15° in relation to the longitu- 
dinal axis of the loading roll. Any air that has penetrated between the topmost web 
layer and the winding drum is carried in the grooves through the gap between the 
loading roll and the reel cylinder. In such a case, the air is distributed evenly, and 
no detrmental effects, such as folds, occur. 

In reeling and winding, air is carried along with the web, which air can form an air 
cushion in the gap between the reel cylinder and the web in the reeling/winding nip. 
In the outer face of the mantle of the reel cylinder, it is possible to use relatively 
narrow, steep and deep grooves parallel to the circumference of the mantle, by 
means of which grooves the air that is carried into the gap between the web and the 
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reel cylinder can be passed through the nip. In this way, a situation is avoided in 
which the reel cylinder loses its contact with the web. Out of the gap between the 
web and the reel/roll that is being formed, air is also always carried along with the 
web through the reeling/ winding nip. This air is carried between the outermost web 

5 layer and the reel/roll into the following reeling/ winding nip, in which it can easily 
form an air bag ahead of said reeling/ winding nip. In prior-art reeling/winding 
devices in which a set of belt rolls is used in order to support and/or to carry the 
reel/roll that is being formed, this air bag is eliminated by means of grooves that 
have been formed into the outer face of the belt of the set of belt rolls, by means of 

10 which grooves the air placed under the outermost web layer is allowed to be 
discharged through the nip and also to be guided in the axial direction of the roll out 
of the ends of the reel/ roll. Since the belt is worn in operation and since the groove 
must operate in the same way during the entire service life of the belt, a relatively 
deep groove must be made into the belt face. This is why the service life of the belt 

15 becomes shorter and the noise level higher. 

By means of the solution in accordance with the present invention, the air bag can 
be eliminated ahead of the nip of the set of belt rolls from between the outermost 
web layer and the reel/roll without necessity to make grooves into the outer face of 
20 the belt. 

The principal characteristics of the device in accordance with the invention have 
been presented in the characterizing part of claim 1 . 

25 The invention is suitable for use in all such reeling or winding devices in which the 
roll/reel to be formed on a reel/roll spool is supported by means of at least one 
support device based on belt support. Of the rolls placed inside the belt loop, one or 
several can be provided with a groove arrangement in accordance with the invention. 
At least those rolls placed inside the belt loop which form a nip with the reel/roll to 

30 be formed onto a reel/roll spool should preferably be provided with a groove 
arrangement in accordance with the present invention. 
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When the grooves are made onto a belt roll that forms a nip in stead of being made 
onto the belt, the manufacture of the belt is simplified. The belt manufacturer does 
not need a great number of different tools for the manufacture of belts provided with 
different grooves. The same belt can be used on belt rolls provided with different 
5 groove patterns. A simpler belt also has the consequence that a greater number of 
manufacturers are willing to manufacture belts, in which case the buyer obtains the 
advantage of increased competition. 

The invention will be described in the following with reference to the figures in the 
10 accompanying drawings, the invention being, however, not supposed to be confined 
to the details of said illustrations alone. 

Figure 1 is a schematic illustration of an exemplifying embodiment of a drum winder 
provided with a set of belt rolls, to which winder the solution in accordance with the 
15 present invention can be applied. 

Figure 2 illustrates an exemplifying embodiment of a Pope-type reel-up for a 
machine-width web which makes use of a support belt, to which device the solution 
in accordance with the present invention can also be applied. 

20 

Figure 3 shows a prior-art roll construction for use in a reeling/winding device that 
makes use of a belt support. 

Figure 4 shows a roll construction in accordance with the present invention for use 
25 in a reeling/winding device that makes use of a belt support. 

Fig. 1 shows a drum winder, in which a first winding drum 11 is shown, onto 
whose lower face the paper web W is introduced in the direction of the arrow S, and 
in which a second winding drum system 12 and a paper roll 10 to be formed on said 
30 drums are shown. The paper roll 10 is loaded with a rider roll 17. The second 
winding drum system 12 consists of a set of belt rolls, in which there are a first 13 
and a second 14 belt roll, and of an endless. belt 15 that surrounds said rolls. The 
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belt 15 is favourably composed of at least two separate belts, which have been fitted 
side by side in the direction of the axes of the belt rolls 13, 14. By means of such 
a support by means of a set of belt rolls, a softer support of the paper roll 10 is 
obtained, in which case larger paper rolls can be formed without winding defects 
which arise from high nip^ loads. The paper web W runs through the first nip NP L 
between the first winding drum 11 and the paper roll 10 that is being formed and 
through the second nip NP 2 between the second winding drum system 12 and the 
paper roll 10 that is being formed and is wound onto the roll spool 16. 

Along with the web W, air is carried through the first nip into the gap between 
the web and the roll that is being formed. This air is carried further to ahead of the 
second nip NP 2 , where the air present between the roll 10 and its outermost web 
layer forms an air bag in front of the second nip NP 2 . This air bag causes defects in 
the roll 10, and therefore it is necessary to prevent formation of an air bag. In prior- 
art solutions, formation of an air bag is prevented so that grooves have been made 
into the outer face of the belt 15, by means of which grooves any air that has been 
packed under the outermost web layer in the roll 10 is allowed to pass' through the 
second nip NP 2 . 

In the situation shown in Fig. 1, the belt 15 runs exclusively around two belt rolls 
13,14, but the invention can, of course, also be applied in a situation in which the 
belt 15 has been passed to run on support of several rolls, as is the case, for 
example, in the applicant's said FI Patent 74,260. 

Fig. 2 shows a Pope- type reel-up in accordance with the applicant's said FI Patent 
No. 94,231. This reel-up will be described herein exclusively in respect of the parts 
that are related to the present invention. The main part of the reel-up consists of a 
reel cylinder 30, along with whose circumference the web W runs before it is trans- 
ferred onto the circumference of the reel 10 that is being formed around the reel 
spool 16. The reel spool 16 rests and revolves in a reeling position, for example, on 
support of two support rails 35. The reel-up further comprises a belt 34, which runs 
as guided by guide rolls 31,32,33 and through the nip N between the reel cylinder 
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30 and the reel 10. The belt 34 supports the web W when the web arrives in the 
reel-up and until the web W is wound around the reel 10 that is formed on the reel 
spool 16. The belt 34 extends in the cross direction of the machine substantially 
across the entire width of the machine. The running direction of the web W and of 
the belt 34 is denoted with the arrow S, and empty reel spools placed in a stand-by 
position are denoted with the reference numerals 16', 16", 16'". 

The belt 34 can be tensioned by means of a guide roll 33 moving substantially in a 
horizontal plane, and the guide roll 31 can also be shifted to the right in a substan- 
tially horizontal plane. In a situation of change of reel spool 16, a new reel spool 16' 
is first transferred into nip contact with the reel cylinder 30. After this, the guide 
roll 31 is transferred into nip contact with the reel 10, after which the reel 10 and 
the guide roll 31 are transferred, while the nip contact between them is maintained, 
along the support rails 35, to the right in the figure, into the change position. After 
this the new reel spool 16' is transferred, while the nip contact with the reel cylinder 
30 is maintained, onto the rails 35 to the reeling position, after which the web W is 
cut off and transferred so that it is reeled around the new reel spool 16'. 

Also in this Pope-type reel-up, in which the reel 10 is supported by means of a belt 
34 between the reel cylinder 30 and a guide roll 31, the problem mentioned above 
occurs. Along with the web W, air is carried through the nip N between the reel 
cylinder 30 and the reel 10 in between the outermost web layer and the reel. This air 
is carried between the outermost web layer and the reel 10 again to ahead of the nip 
N between the reel cylinder 30 and the reel 10, where the air forms an air bag. 

Fig. 3 illustrates a prior-art roll 100 for use in a reeling or winding device that 
makes use of belt support, which roll 100 is composed of an axle 101 and of a roll 
mantle 102. On the roll mantle 102, there are relatively deep guide grooves 103 
parallel to the circumference of the roll mantle 102. In the figure, on the left half of 
the roll mantle 102, four belts 110 are illustrated, on whose outer faces there are 
prior-art grooves 111. On the inner faces of the belts 110, there are projections 
fitting into the guide grooves 103 on the roll mantle, in which way movement of the 
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belts 110 on the face of the belt roll 100 parallel to the axle 101 of the belt roll 100 
is prevented. 

Fig. 4 is a corresponding illustration of a roll 200 in accordance with the present 
invention for use in a reeling or winding device that makes use of belt support, 
which roll 200 consists of an axle 201 and of a roll mantle 202. Also in this 
solution, in the roll mantle 202, there are relatively deep guide grooves 203 parallel 
to the circumference of the roll mantle 202, into which grooves the projections 
provided on the inner face of the belt 210 are fitted. Also in this figure, on the left 
half of the roll mantle 202, four belts 210 are illustrated. 

In the roll mantle 202 of the roll 200 in accordance with the invention shown in Fig. 
4, there is also a second groove 204, which runs around the roll mantle 202 substan- 
tially in spiral form and which extends across the axial 201 width 1 of the roll 200. 
The depth h of this groove 204 is about 0.3. ..1.5 mm, preferably about 0.3. ..1.0 
mm, and its width d is about 20... 150 mm, preferably about 35... 100 mm. The 
groove 204 must be relatively wide in order that the inner face of the belt 210 
should be pressed into said groove 204 during running. The tension of the belt 210 
is, during operation, about 20... 25 kN/m (kilonewton per metre), and, as the inner 
face of the belt 210 is pressed into said groove 204 during running, a similar groove 
is "copied" in the outer face of the belt 15. This groove that has been "copied" in 
the outer face of the belt 204 operates as an air channel in the nip between the roll 
200 and the reel/roll 10 that is being formed, along which channel the air that has 
arrived in front of the nip and that has been gathered between the reel 10 and its 
outermost web layer can be discharged through the nip, and also in the axial 201 
direction of the roll 200 out of the ends of the reel/roll 10. For this second groove 
204 the name vent groove is used. The cross-sectional form of the groove 204 can 
be, for example, a gentle arc, but since the width-to-depth ratio of the groove 204 
is relatively large, all groove forms in which there are no sharp edges which abrade 
the belt 210 operate here well. 
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With this arrangement, no separate groove 1 1 1 is needed which is machined into the 
outer face of the belt 110 in a set of belt rolls. Thus, in a solution in accordance 
with the present invention, it is possible to use a standard belt 210 with a smooth 
outer face. The service life of a smooth standard belt 210, as compared with a 
5 grooved belt 110, is longer. The spiral-shaped vent groove 204 on the roll 200 
mantle 202 has not been synchronized in relation to the length of the belt 210, in 
which way uniform wear of the belt 210 is guaranteed. 



10 



In the following, the patent claims will be given, and the details of the invention can 
show variation within the scope of the inventive idea defined in said claims and 
differ from what has been stated above by way of example only. 
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Claims 

1. A reel-up/ winder, comprising one or several members (11 ,12; 30 ...34) that 
support the reel/roll (10) to be formed onto a reel/roll spool (16), of which members 
at least one support member is a set of belt rolls (12;30...34), which consists of a 
belt loop (15, 34) which is supported by means of at least two rolls (13,14;30,31), 
whose axes are substantially parallel to the axis of the reel/roll spool (16), charac- 
terized in that into the outer face of the mantle of at least one roll (13,14;30,31) in 
said set of belt rolls (12;30...34), a groove pattern (204) has been formed, which 
extends across the axial width (1) of the roll mantle (202). 

2. A reel-up/ winder as claimed in claim 1, characterized in that said groove pattern 
(204) is a substantially spiral-shaped groove, which extends across the axial width (1) 
of the roll mantle (202). 

3. A winder, comprising a first winding drum (11) and a second winding drum 
arrangement (12), which consists of a first belt roll (13), of a second belt roll (14), 
and of adjacent endless belts (15) fitted around said belt rolls, the web (W) running 
through a first nip (NPj) formed between the first winding drum (11) and the paper 
roll (10) and through a second nip (NP 2 ) formed between the second winding drum 
arrangement (12) and the paper roll (10) and being wound onto a roll spool (16), 
characterized in that, into the outer face of the roll mantle (202) of the first belt roll 
(13) in the second winding drum arrangement (12), a substantially spiral-shaped 
groove (204) has been formed, which extends across the axial width (1) of the roll 
mantle (202). 

4. A reel-up, whose main part consists of a reel cylinder (30), along with whose 
circumference the web (W) runs before it is transferred, through a nip (N) formed 
by the reel cylinder (30) and by a reel spool (16) resting on support rails (35), onto 
the circumference of the reel (10) that is formed around the reel spool (16), and 
which reel-up further comprises an endless belt (34), which runs as guided by. guide 
rolls (31... 33) and through the nip (N) between the reel cylinder (30) and the reel 
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(10), and which belt (34) supports the web (W) when the web arrives in the reel-up 
and until the web (W) is reeled around the reel (10) that is formed onto the reel 
spool (16), characterized in that, into the outer face (202) of the mantle of the reel 
cylinder (30), a substantially spiral-shaped groove (204) has been formed, which 
5 extends across the axial width (1) of the mantle (202) of the reel cylinder (20). 

5. A reel-up/winder as claimed in any of the claims 1 to 4, characterized in that 
the depth (h) of said groove (204) is, at its deepest point, about 0.3... 1.5 mm, 
preferably about 0.3... 1.0 mm. 

10 

6. A reel-up/ winder as claimed in any of the claims 1 to 5, characterized in that 
the width (d) of said groove (204) is about 20... 150 mm, preferably about 35... 100 
mm. 
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2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 
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1. Statement 



Novelty (N) 


Yes: 


Claims 
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No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-5 




No: 


Claims 




Industrial applicability (IA) 


Yes: 


Claims 
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No: 


Claims 





2. Citations and explanations 
see separate sheet 
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The following defects in the form or contents of the international application have been noted: 
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INTERNATIONAL PRELIMINARY International application No. PCT/F 1 99/00321 
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SECTION V : CITATIONS AND EXPLANATIONS 

1. The invention relates to a reel-up/winder wherein the air bag carried between the 
outermost web layer and the reei/roll into the following reeling/winding nip is 
eliminated ahead of the nip of the set of belt rolls without the necessity to make 
grooves into the outer surface of the belt. 

The posed problem is solved by providing in the reel-up/winder at least one roll 
(being in nip contact with the reel/roll to be formed in the set of belt rolls) with a 
substantially spiral-shaped groove pattern, which extends across the axial 
width of the roll mantle. 

2. Since every one of the documents cited in the search report fails in disclosing at 
least the above-mentioned features, the subject-matter of claim 1 as well as that of 
its dependent claims are considered to fulfil the criterion set forth in Article 33(2) PCT 
(novelty). 

3. Furthermore the invention, as disclosed in independent claim 1 and in its dependent 
claims, is considered not to be obvious to a person skilled in the art. 
Document EP-A-0 658 504 (D1), which is considered to represent the closest prior 
art, describes a method and a device for reeling paper using a support belt and fails 
in disclosing a spiral-shaped groove on at least one roll. 

The documents cited both in the search report and in the description, defining simply 
the general state of the art, are not considered to be of particular relevance. 

Since none of the above cited documents, either taken alone or in combination, 
contain hints for a solution like that disclosed in the present claim 1, the subject- 
matter of claim 1 and that of its dependent claims are considered to fulfil the criterion 
set forth in Article 33(3) PCT (inventive step). 

4. Finally, since it appears that the claimed invention can be made or used in a 
technological sense in industry, it is considered to show industrial applicability within 
the meaning of Article 33(4) PCT. 
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Claims 

1. A reel-up/winder, comprising one or several members (11,12;30...34) that 
support the reel/roll (10) to be formed onto a reel/roll spool (16), of which members 

5 at least one support member is a set of belt rolls (12;30...34), which consists of a 
belt loop (15, 34) which is supported by means of at least two rolls (13,14;30,31), 
whose axes are substantially parallel to the axis of the reel/roll spool (16), charac- 
terized in that into the outer face of the mantle of at least one roll (13,14;30,31) 
being in nip contact with the reel/roll (10) to be formed in said set of belt rolls 

10 (12;30...34), a substantially spiral-shaped groove pattern (204) has been formed, 
which extends across the axial width (1) of the roll mantle (202). 

2. A reel-up/ winder as claimed in claim 1, characterized in that it comprises a first 
winding drum (11) and a second winding drum arrangement (12), which consists of 

15 a first belt roll (13), of a second belt roll (14), and of adjacent endless belts (15) 
fitted around said belt rolls, the web (W) running through a first nip (NP^ formed 
between the first winding drum (11) and the paper roll (10) and through a second nip 
(NP 2 ) formed between the second winding drum arrangement (12) and the paper roll 
(10) and being wound onto a roll spool (16), whereas into the outer face of the roll 

20 mantle (202) of the first belt roll (13) being in nip contact with the paper roll (10) 
to be formed in the second winding drum arrangement (12), a substantially spiral- 
shaped groove (204) has been formed, which extends across the axial width (1) of the 
roll mantle (202). 

25 3. A reel-up/ winder as claimed in claim 1, characterized in that it comprises a reel 
cylinder (30), along with whose circumference the web (W) nins before it is 
transferred, through a nip (N) formed by the reel cylinder (30) and by a reel spool 
(16) resting on support rails (35), onto the circumference of the reel (10) that is 
formed around the reel spool (16), and which reel-up further comprises an endless 

30 belt (34), which runs as guided by guide rolls (31... 33) and through the nip (N) 
between the reel cylinder (30) and the feel (10), and which belt (34) supports the 
web (W) when the web arrives in the reel-up and until the web (W) is reeled around 

AMENDED SHEET 
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10 

the reel (10) that is formed onto the reel spool (16), whereas into the outer face 
(202) of the mantle of the reel cylinder (30) being in nip contact with the paper roll 
(10), a substantially spiral-shaped groove (204) has been formed, which extends 
across the axial width (1) of the mantle (202) of the reel cylinder (20). 

4. A reel-up/winder as claimed in any of the claims 1 to 3, characterized in that 
the depth (h) of said groove (204) is, at its deepest point, about 0.3... 1.5 mm, 
preferably about 0.3 ... 1 .0 mm. 

5. A reel-up/ winder as claimed in any of the claims 1 to 4, characterized in that 
the width (d) of said groove (204) is about 20... 150 mm, preferably about 
35... 100 mm. 



AMENDED SHEET 



V 

A 




TH,SP *K BLANKS 



REC 




•bPY 



i 



REQUEST 



The undersigned requests that the present 
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VALMET CORPORATION 
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FIN-00620 HELSINKI j 
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Telephone No. 
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State (that is, country) of nationality: 
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Convention for the Protection of Industrial Property for which that earlier application was filed (Rule 4. 10(b) (ii)). See Supplemental Box. 
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Rullauslaite 

5 

Keksinnon kohteena on patenttivaatimuksen 1 johdanto-osassa maaritelty rullauslaite. 

Paperin tai muun vastaavan rainamuotoisen materiaalin rullauksessa kaytetaan ylei- 
sesti kantotelarullainta tai niin sanottua pope-rullainta. Kantotelarullaimessa on kaksi 
10 kantotelaa, joiden paalla paperirulla muodostetaan. Muodostuvaa paperirullaa kuor- 
mitetaan paperirullan ylapintaan kosketukseen tulevalla painotelalla. Kantotelarullai- 
mesta on viela kehitetty hihnatelastorullain, jossa toinen kantotela on korvattu tuki- 
rainajarjestelylla. Pope-rullaimessa rulla muodostetaan rullaussylinterilla siten, etta 
raina johdetaan rullaussylinterin ja rullausytimen valisen nipin kautta rullausytimelle. 

15 

Hakijan Fl-patentissa 74260 (vastaava US-patentti 4,801,758) on esitetty eras 
esimerkki pituusleikkurin jalkeisesta hihnatelastorallaimesta. Laite kasittaa kanna- 
tinelimet muodostettavan rullan kannattamiseksi ainakin paaasiallisesti kehakannatuk- 
sella ja kuormituselimet rullan pitamiseksi vasten kannatuselimia. Kannatuselimet 

20 kasittavat kantotelan ja liikkuvan tukirainaelimen, joka tukee muodostettavaa rullaa 
huomattavalla kehan pituudella. Kuormituselimet painavat rullaa vasten kantotelaa 
ja/tai sanotun tukirainaelimen jaykasti tai liikkuvasti tuettua tukielinta. Tukirainajar- 
jestely kasittaa rungon johon on kiinnitetty kaksi tukitelaa, ohjaustela ja kiristy stela. 
Teloihin on tuettu paaton tukiraina, joka voi olla my 6s muodostettu useista rinnak- 

25 kaisista hihnoista. Muodostettavaa rullaa tuetaan kantotelalla seka tukitelojen valisella 
tukirainan osuudella. Toinen tukitela seka kiristy stela on kiinnitetty nivelvarren 
avulla runkoon, jolloin tukirainan asemaa muodostettavaan rullaan nahden voidaan 
saataa. 

30 Hakijan Fl-patentissa 94231 (vastaava US-patentti 5,531,396) on esitetty eras 
esimerkki tukihihnaa kayttavasta konelevyisen rainan pope-tyyppisesta rullauslait- 
teesta. Rullauslaite kasittaa rullaussylinterin ja ensimmaisen rullausytimen, joka on 
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nippikosketuksessa rullaussylinteriin kun rainaa rullataan nipin kautta ensimmaiselle 
rullausytimelle, ja siirtolaitteen tyhjan toisen rullausytimen siirtamiseksi nippikoske- 
tukseen rullaussylinterin kanssa kun ensimmainen rulla on valmis. Rullauslaite kasit- 
taa my 6s hihnan rainan tukemiseksi ja rainan viemiseksi rullaussylinterin yli ja 

5 siirrettavan hihnanohjaustelan, joka on jarjestetty hihnasilmukan sisalle ja joka on 
siirrettavissa nippikosketukseen ensimmaisella rullausytimella olevaan rullaan. 
Rullauslaite kasittaa lisaksi laitteet mainitun hihnanohjaustelan ja mainitun ensim- 
maisen rullan siirtamiseksi nippikosketuksessa vaihtoasemaan siten, etta rainaa 
tuetaan mainitulla hihnalla ja etta raina kulkee hihnanohjaustelan ja mainitun ensim- 

10 maisen rullan valisen nipin kautta. 

Fl-patentissa 90853 (Jagenberg Aktiengesellschaft) on esitetty rullauslaitteessa kay- 
tettava kuormitustela, jonka vaipan ulkopinta on varustettu useilla sen koko leveyden 
yli ulottu villa urilla. Mainitut urat kulkevat edullisesti ruuvimaisesti noin 15° 
15 kulmassa kuormitustelan pituusakseliin nahden. Ylimman rainakerroksen ja kelaus- 
rullan valiin paassyt ilma kuljetetaan urissa kuormitustelan ja kelausrullan valisen 
raon lapi. Ilma jakautuu talloin tasaisesti, eika haittavaikutuksia kuten poimuja 
esiinny. 

20 Rullauksessa rainan mukana kulkee ilmaa, joka voi muodostaa ilmatyynyn rullaussy- 
linterin ja rainan valiseen kitaan rullausnipissa. Rullaussylinterin vaipan ulkopinnassa 
voidaan kayttaa vaipan kehan suuntaisia suhteellisen kapeita, jyrkkia ja syvia uria, 
joiden valityksella rainan ja rullaussylinterin valiseen kitaan kulkeutuva ilma voidaan 
johtaa nipin lapi. Talla tavoin estetaan se tilanne, etta rullaussylinteri menettaisi 

25 kosketuksensa rainaan. Rainan ja muodostuvan rullan valisesta kidasta kulkeutuu 
my os aina ilmaa rullausnipin lapi rainan mukana. Tama ilma kulkeutuu uloimman 
rainakerroksen ja rullan valissa seuraavaan rullausnippiin, jossa se voi helposti 
muodostaa ilmapussin mainitun rullausnipin eteen. Tekniikan tason rullauslaitteissa, 
joissa kaytetaan hihnatelastoa muodostuvan rullan tukemiseen ja/tai kannattamiseen 

30 tama ilmapussi eliminoidaan hihnatelaston hihnan ulkopintaan muodostetulla urituk- 
sella, jolla paastetaan uloimman rainakerroksen alia oleva ilma purkautumaan nipin 
lapi seka ohjautumaan my 6s telan akselin suuntaisesti rullan paista ulos. Koska hihna 
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kuluu kaytossa ja uran pitaa toimia samalla tavalla koko hihnan kayttoian ajan, 
hihnan pintaan taytyy tehda suhteellisen syva ura. Tasta johtuen hihnan kayttoika 
lyhenee ja melutaso kasvaa. 

5 Keksinnon mukaisella ratkaisulla saadaan ilmapussi poistettua hihnatelaston nipin 
edesta uloimman rainakerroksen ja rullan valista ilman, etta hihnan ulkopintaan 
tarvitsisi tehda uria. 

Keksinnon mukaisen laitteen paaasialliset tunnusmerkit on esitetty patenttivaatimuk- 
10 sen 1 tunnusmerkkiosassa. 

Keksinto soveltuu kaytettavaksi kaikissa sellaisissa rullauslaitteissa, joissa rullaus- 
ytimelle muodostettavaa rullaa tuetaan ainakin yhdella hihnatuentaan perustuvalla 
tukilaitteella. Hihnasilmukan sisalla olevista teloista voidaan yksi tai useampi varus- 
15 taa keksinnon mukaisella urituksella. Ainakin ne hihnasilmukan sisalla olevat telat, 
jotka muodostavat nipin rullausytimelle muodostettavan rullan kanssa on edullista 
varastaa keksinnon mukaisella urituksella. 

Kun urat tehdaan nipin muodostavaan hihnatelaan hihnan sijasta, hihnan valmistus 
20 yksinkertaistuu. Hihnavalmistaja ei tarvitse suuria maaria erilaisia tyokaluja erilaisilla 
urituksilla varustettujen hihnojen valmistusta varten. Samaa hihnaa voidaan kayttaa 
erilaisilla urakuvioilla varustetuissa hihnateloissa. Yksinkertaisempi hihna johtaa 
myos siihen, etta useampi valmistaja on halukas valmistamaan hihnoja, jolloin ostaja 
hyotyy suuremmasta kilpailusta. 

25 

Keksintoa selostetaan seuraavassa oheisten piirustusten kuvioihin viitaten, joiden 
yksityiskohtiin keksintoa ei kuitenkaan ole tarkoitus yksinomaan rajoittaa. 

Kuviossa 1 on esitetty kaaviomaisesti esimerkki hihnatelastolla varustetusta kantotela- 
30 rullaimesta, johon keksinnon mukaista ratkaisua voidaan soveltaa. 
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Kuviossa 2 on esitetty esimerkki tukihihnaa kayttavasta konelevyisen rainan pope- 
tyyppisesta rullauslaitteesta, johon keksinnon mukaista ratkaisua voidaan myos 
soveltaa. 

5 Kuviossa 3 on esitetty hihnatukea soveltavassa rullauslaitteessa kaytettava tekniikan 
tason mukainen telarakenne. 

Kuviossa 4 on esitetty hihnatukea soveltavassa rullauslaitteessa kaytettava keksinnon 
mukainen telarakenne. 

10 

Kuviossa 1 on esitetty kantotelarullain, jossa nakyy ensimmainen kantotela 11, jonka 
alapinnalle paperiraina W tuodaan nuolen S suunnassa ja toinen kantotelajarjestelma 
12 seka niiden paalle muodostuva paperirulla 10. Paperirullaa 10 kuormitetaan 
painotelalla 17. Toinen kantotelajarjestelma 12 muodostuu hihnatelastosta, jossa on 

15 ensimmainen 13 ja toinen 14 hihnatela seka naita ymparoivasta paattymattomasta 
hihnasta 15. Hihna 15 muodostuu edullisesti vahintaan kahdesta erillisesta hihnasta, 
jotka on asennettu vierekkain hihnatelojen 13,14 akselin suunnassa. Tallaisella 
hihnatelastokannatuksella saadaan aikaiseksi paperirullan 10 pehmeampi kannatus, 
jolloin voidaan muodostaa suurempia paperirullia ilman suurista nippikuormista 

20 aiheutuvia rullausvikoja. Paperiraina W kulkee ensimmaisen kantotelan 11 ja 
muodostuvan paperirullan 10 valisen ensimmaisen nipin NPj kautta seka toisen 
kantotelajarjestelman 12 ja muodostuvan paperirullan 10 valisen toisen nipin NP 2 
kautta ja rullautuu rullausytimelle 16. 

25 Rainan W mukana kulkeutuu ensimmaisen nipin NPj lapi ilmaa rainan ja muodostu- 
van rullan valiin. Tama ilma kulkeutuu edelleen toisen nipin NP 2 eteen, jossa rullan 
10 ja sen uloimman rainakerroksen valissa oleva ilma muodostaa toisen nipin NP 2 
eteen ilmapussin. Tasta ilmapussista aiheutuu vikoja rullaan 10 ja siksi ilmapussin 
syntyminen taytyy estaa. Tekniikan tason ratkaisuissa ilmapussin muodostuminen 

30 estetaan siten, etta hihnan 15 ulkopintaan on tehty uritus, jonka avulla rullan 10 
uloimman rainakerroksen alle pakkautunut ilma paastetaan toisen nipin NP 2 lapi. 
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Kuvion 1 tilanteessa hihna 15 kulkee pelkastaan kahden hihnatelan 13,14 ympari, 
mutta keksintoa voidaan luonnollisesti soveltaa myos tilanteessa, jossa hihna 15 on 
johdettu kulkemaan useamman telan tukemana kuten esim. hakijan em. Fl-patentissa 
74260 on asianlaita. 

Kuviossa 2 on esitetty hakijan em. Fl-patentin 94231 mukainen pope-tyyppinen 
rullauslaite. Tata rullauslaitetta selostetaan tassa pelkastaan nyt esilla olevaan 
keksintoon liittyvilta osiltaan. Rullaimen paaosan muodostaa rullaussylinteri 30, 
jonka kehan mukana raina W kiertaa ennen siirtymistaan rullausytimen 16 ymparille 
muodostuvan rullan 10 kehalle. Rullausydin 16 lepaa ja pyorii rullausasemassa esim. 
kahden kannatinkiskon 35 varassa. Rullain kasittaa lisaksi hihnan 34, joka kulkee 
johtotelojen 31,32,33 ohjaamana seka rullaussylinterin 30 ja rullan 10 valisesta 
nipista N. Hihna 34 kannattaa rainaa W sen saapuessa rullauslaitteelle ja siihen asti, 
kunnes raina W kiertyy rullausytimelle 16 muodostuvan rullan 10 ympari. Hihna 34 
ulottuu koneen poikkisuunnassa olennaisesti koko sen leveyden yli. Rainan W ja 
hihnan 34 kulkusuuntaa on merkitty nuolella S ja tyhjia valmiusasemassa olevia 
rullausytimia on merkitty viitenumeroilla 16', 16", 16"'. 

Hihnaa 34 voidaan kiristaa olennaisesti vaakatasossa liikkuvalla johtotelalla 33 ja 
johtotelaa 31 voidaan myos siirtaa olennaisesti vaakatasossa oikealle. Rullausytimen 
16 vaihtotilanteessa siirretaan ensin uusi rullausydin 16' nippikosketukseen rullaussy- 
linterin 30 kanssa. Taman jalkeen siirretaan johtotela 31 nippikosketukseen rullan 10 
kanssa, jonka jalkeen rullaa 10 ja johtotelaa 31 siirretaan niiden valinen nippikos- 
ketus sailyttaen kannatinkiskoja 35 myoten kuviossa oikealle vaihtoasentoon. Taman 
jalkeen uusi rullausydin 16' siirretaan nippikosketus rullaussylinteriin 30 sailyttaen 
kiskoille 35 rullausasentoon, jonka jalkeen raina W katkaistaan ja siirretaan kierta- 
maan uutta rullausydinta 16'. 

Myos tassa pope-tyyppisessa rullaimessa, jossa rullaa 10 tuetaan hihnalla 34 rullaus- 
sylinterin 30 ja johtotelan 31 valissa esiintyy edella mainittu ongelma. Rainan W 
mukana kulkeutuu rullaussylinterin 30 ja rullan 10 valisen nipin N lapi ilmaa uloim- 
man rainakerroksen ja rullan valiin. Tama ilma kulkeutuu uloimman rainakerroksen 
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ja rullan 10 valissa uudelleen rallaussylinterin 30 ja rullan 10 valisen nipin N eteen, 
jossa se muodostaa ilmapussin. 



Kuviossa 3 on esitetty tekniikan tason mukainen hihnatukea soveltavassa rullauslait- 
5 teessa kaytettava tela 100, joka muodostuu akselista 101 ja telavaipasta 102. Telavai- 
passa 102 on suhteellisen syvat telavaipan 102 kehan suuntaiset ohjainurat 103. 
Kuvioon on telavaipan 102 vasempaan puoliskoon piirretty nelja hihnaa 110, joiden 
ulkopinnassa on tekniikan tason mukaiset urat 111. Hihnojen 110 sisapinnassa on 
telavaipan 102 ohjainuriin 103 asettuvat ulokkeet, jolloin hihnojen 110 liikkuminen 
10 hihnatelan 100 pinnalla hihnatelan 100 akselin 101 suuntaisesti on estetty. 

Kuviossa 4 on esitetty vastaavasti keksinnon mukainen hihnatukea soveltavassa 
rullauslaitteessa kaytettava tela 200, joka muodostuu akselista 201 ja telavaipasta 
202. My 6s tassa ratkaisussa telavaipassa 202 on suhteellisen syvat telavaipan 202 
15 kehan suuntaiset ohjainurat 203, johon hihnan 210 sisapinnassa olevat ulokkeet 
asettuvat. Myos tahan kuvioon on telavaipan 202 vasempaan puoliskoon piirretty 
nelja hihnaa 210. 

Kuviossa 4 esitetyssa keksinnon mukaisen telan 200 telavaipassa 202 on myos toinen, 
20 olennaisesti spiraalina telavaippaa 202 kiertava, telan 200 akselin 201 suuntaisen 
leveyden 1 yli ulottuva, ura 204. Taman uran 204 syvyys h on noin 0,3—1,5 mm, 
edullisesti noin 0,3—1,0 mm ja leveys d noin 20 — 150 mm, edullisesti noin 
35—100 mm. Uran 204 tulee olla suhteellisen levea, jotta hihnan 210 sisapinta 
painuu mainittuun uraan 204 ajon aikana. Hihnan 210 kireys on ajon aikana noin 
25 20—25 kN/m ja kun hihnan 210 sisapinta ajon aikana painuu mainittuun uraan 204 
hihnan 15 ulkopintaan "kopioituu" vastaavanlainen ura. Tama hihnan 204 ulkopin- 
taan "kopioitunut" ura toimii telan 200 ja muodostettavan rullan 10 valisen nipin 
ilmakanavana, jota myoten nipin eteen rullan 10 ja sen uloimman rainakerroksen 
valiin kertynyt ilma paasee purkautumaan nipin lapi, seka myoskin telan 200 akselin 
30 201 suunnassa rullan 10 paista ulos. Tasta toisesta urasta 204 kaytetaan nimitysta 
ventauritus. Uran 204 poikkileikkauksen muoto voi olla esim. loiva kaari, mutta 
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koska uran 204 leveys-syvyyssuhde on suhteellisen suuri kaikki uramuodot, joissa ei 
ole hihnaa 210 kuluttavia teravia reunoja toimivat tassa hyvin. 

Talla jarjestelylla ei tarvita erillista hihnatelaston hihnan 110 ulkopintaan tyostettya 
5 uraa 111. Keksinnon mukaisessa ratkaisussa voidaan siten kayttaa ulkopinnaltaan 
sileata vakiohihnaa 210. Silean vakiohihnan 210 kestoika uritettuun hihnaan 110 
verrattuna on pitempi. Telan 200 vaipan 202 spiraalimainen ventaura 204 ei ole 
tahdistettu hihnan 210 pituuteen, jolla varmistetaan hihnan 210 tasainen kuluminen. 

10 Seuraavassa esitetaan patenttivaatimukset, joiden keksinnollisen ajatuksen puitteissa 
keksinnon yksityiskohdat voivat vaihdella edella vain esimerkin omaisesti esitetysta. 
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Patenttivaatimukset 

1. Rullauslaite kasittaa yhden tai useampia rullausytimelle (16) muodostettavaa rullaa 
(10) tukevia elimia (11,12;30— 34), joista ainakin yksi tukielin on hihnatelasto (12; 

5 30—34), joka muodostuu hihnasilmukasta (15,34), joka on tuettu ainakin kahdella 
telalla (13,14;30,31), joiden akselit ovat olennaisesti yhdensuuntaiset rullausytimen 
(16) akselin kanssa, tunnettu siita, etta mainitun hihnatelaston (12;30— 34) ainakin 
yhden telan (13,14;30,31) vaipan ulkopintaan on muodostettu urakuvio (204), joka 
ulottuu telavaipan (202) akselisuuntaisen leveyden (1) yli. 

10 

2. Patenttivaatimuksen 1 mukainen rullauslaite, tunnettu siita, etta mainittu urakuvio 
(204) on olennaisesti spiraalimainen ura, joka ulottuu telavaipan (202) akselisuuntai- 
sen leveyden (1) yli. 

15 3. Rullauslaite kasittaa ensimmaisen kantotelan (11) ja toisen kantotelajarjestelman 
(12), joka muodostuu ensimmaisesta hihnatelasta (13), toisesta hihnatelasta (14) ja 
naiden ymparille sovitetuista vierekkaisista paattomista hihnoista (15), jolloin raina 
(W) kulkee ensimmaisen kannatustelan (11) ja paperirullan (10) valisen ensimmaisen 
nipin (NP t ) kautta ja toisen kantotelajarjestelman (12) ja paperirullan (10) valisen 

20 toisen nipin (NP 2 ) kautta ja rullautuu rullausytimelle (16), tunnettu siita, etta toisen 
kantotelajarjestelman (12) ensimmaisen hihnatelan (13) telavaipan (202) ulkopintaan 
on muodostettu olennaisesti spiraalimainen ura (204), joka ulottuu telavaipan (202) 
akselisuuntaisen leveyden (1) yli. 

25 4, Rullauslaite, jonka paaosan muodostaa rullaussylinteri (30), jonka kehan mukana 
raina (W) kiertaa ennen siirtymistaan rullaussylinterin (30) ja kannatinkiskoilla (35) 
lepaavan rullausytimen (16) muodostavan nipin (N) kautta rullausytimen (16) ympa- 
rille muodostuvan rullan (10) kehalle, kasittaa lisaksi paattoman hihnan (34), joka 
kulkee johtotelojen (31—33) ohjaamana seka rullaussylinterin (30) ja rullan (10) 

30 valisesta nipista (N) ja joka hihna (34) kannattaa rainaa (W) sen saapuessa rullaus- 
laitteelle ja siihen asti, kunnes raina (W) kiertyy rullausytimelle (16) muodostuvan 
rullan (10) ympari, tunnettu siita, etta rullaussylinterin (30) vaipan ulkopintaan 



THIS PAGE BUM (uspto, 



PCT/F 199/00321 



(202) on muodostettu olennaisesti spiraalimainen ura (204), joka ulottuu rullaussylin- 
terin (30) vaipan (202) akselisuuntaisen leveyden (1) yli. 



5. Jonkin patenttivaatimuksen 1—4 mukainen rullauslaite, tunnettu siita, etta maini- 
tun uran (204) syvyys (h) on syvimmassa kohdassaan noin 0,3 — 1,5 mm, edullisesti 
noin 0,3 — 1,0 mm. 



6. Jonkin patenttivaatimuksen 1—5 mukainen rullauslaite, tunnettu siita, etta maini- 
tun uran (204) leveys (d) on noin 20 — 150 mm, edullisesti noin 35 — 100 mm. 
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Tiivistelma 

Rullauslaite kasittaa yhden tai useampia rullausytimelle (16) muodostettavaa rullaa 
(10) tukevia elimia (11,12), joista ainakin yksi tukielin on hihnatukielin (12), joka 
muodostuu hihnasilmukasta (15), joka on tuettu ainakin kahdella telalla (13,14), 
joiden akselit ovat olennaisesti yhdensuuntaisia rullausytimen (16) akselin kanssa. 
Mainitun hihnatukielimen (12) ainakin yhden telan (13,14) vaipan ulkopintaan on 
muodostettu olennaisesti spiraalimainen ura (204), joka ulottuu telavaipan (202) akse- 
lisuuntaisen leveyden (1) yli. 



(FIG. 1 ja 4) 
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